Bilateral carotid endarterectomy as treatment of vascular pulsatile tinnitus  by Singh, Devinder P. et al.
CASE REPORTS
Bilateral carotid endarterectomy as treatment of
vascular pulsatile tinnitus
Devinder P. Singh, MD,a Antonio J. V. Forte, MD,b Michael B. Brewer, MD,a and
Roman Nowygrod, MD,c Baltimore, Md; New Haven, Conn; and New York, NY
Atherosclerotic carotid artery disease (ACAD) is a rare but recognized cause of pulsatile tinnitus. Existing literature of
reported cure for pulsatile tinnitus is reviewed. We found: (1) a male preponderance exists; (2) ipsilateral carotid
endarterectomy (CEA) for tinnitus is 92% (12 of 13) effective; (3) proximal lesions lend themselves to CEAwhereas distal
lesions have been treated by stenting; (4) overall 68% (15 of 22) are cured by intervention; and (5) 89% (17 of 19) can
expect immediate relief. We now present a case of bilateral pulsatile tinnitus relieved by bilateral carotid endarterectomy.
(J Vasc Surg 2009;50:183-5.)Atherosclerotic carotid artery disease (ACAD) is a rare
but recognized cause of pulsatile tinnitus.1 Previous reports
describe carotid endarterectomy (CEA), carotid ligation,
and carotid stenting as treatments for pulsatile tinnitus.2-6
We present a case of bilateral pulsatile tinnitus relieved by
bilateral CEA. A review of the English literature did not
reveal a prior publication describing this situation.
CASE REPORT
A 73-year-old right-handed, hypertensive, hyperlipidemic, fe-
male smoker presented with bilateral pulsatile tinnitus in 1993.
Initially intermittent, the tinnitus became constant on the right. In
1996, right CEA was performed after a duplex ultrasonography
scan demonstrated high-grade stenosis. The patient enjoyed im-
mediate symptom resolution. The left tinnitus persisted intermit-
tently until January 2001, when it became constant. Described as
ringing, buzzing, and flapping, the tinnitus severely interfered with
sleep.
Past medical history included myelodysplasia, hypothyroid-
ism, and a 45-year pack-per-day smoking history. Surgical history
included thyroidectomy, cholecystectomy, and right hip replace-
ment. Review of systems was negative. Medications included
atenolol and synthroid.
Physical examination revealed a left cervical bruit, an S4 gal-
lop, and diminished pedal pulses, but was otherwise unremarkable.
Otologic/neurotologic and neurologic exams were normal.
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Workup included complete audiologic evaluation, re-
vealing only mild-to-moderate bilateral sensorineural hear-
ing loss. Speech recognition thresholds were normal. Left
carotid duplex demonstrated 60-79% stenosis. Transcranial
Doppler scan showed no flow abnormalities intracranially.
Brain magnetic resonance angiography (MRA) scan ruled
out AVM, arteriovenous (AV) fistula, or fibromuscular
dysplasia.
The impression was left carotid artery stenosis with
ipsilateral pulsatile tinnitus. Left CEAwas offered to reduce
stroke risk in the dominant hemisphere,7 and possibly
alleviate tinnitus. The patient underwent left CEA through
a standard cervical incision with vein patching without
shunting.
Immediately postoperatively, the patient continued to
have tinnitus. However, by 5 weeks, her symptoms had
completely resolved.
REVIEW OF PREVIOUS REPORTS
Pulsatile tinnitus can be disabling. Occasionally it is the
presentation of life-threatening yet treatable ACAD.6 First
described by Poorten8 in 1878, vascular tinnitus has re-
mained a rare entity in medicine. Rarer still are reports of
cure. The six published reports (20 patients) are reviewed
(Table I and II).
Patient 1. Louwrens et al5 first reported cure in 1988,
when they described a 70-year-old woman with left tinnitus
secondary to left carotid stenosis of 80-99%. Tinnitus in this
patient was completely relieved by ipsilateral CEA.
Patient 2. Carlin et al3 described two cases in 1997.
First was a 74-year-oldman with right tinnitus secondary to
right carotid stenosis of 95%. Because the lesion was distal,
the carotid artery was doubly ligated; the patient noted
complete relief of tinnitus without neurologic sequelae.
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eral carotid stenosis of 90%. His only complaint, however,
was right pulsatile tinnitus. Left CEA was performed first
because this supplied his dominant hemisphere. One
month later, right CEA was performed, and he noted
complete and immediate relief of tinnitus.
Patient 3. In 1998, Emery et al2 described a case of
pulsatile tinnitus cured by angioplasty/stenting. This was a
62-year-old man with right tinnitus secondary to 68%
stenosis of the petrous carotid artery. The author writes
that because such a distal lesion is not amenable to direct
surgical treatment, the use of flexible stents was suited. The
patient reported complete disappearance of tinnitus at the
end of the procedure.
Patient 4. In 1999, Norman et al6 described unilateral
pulsatile tinnitus relieved by contralateral CEA. This 66-
year-old man complained of right tinnitus only. Angiogra-
phy revealed right carotid stenosis of 50% and left carotid
stenosis of 80-99%. Right CEA subjectively decreased tin-
nitus by 25%, whereas subsequent left CEA (contralateral
to tinnitus) completely alleviated the patient. Norman
notes the patient accepted 5% operative risk of death or
stroke because his tinnitus was so bothersome. The mech-
anism offered for relief of contralateral tinnitus was im-
proved total flow through the Circle of Willis.
Patient 5. Kirkby-Bott and Gibbs9 reviewed 14 pa-
tients in 2004 and found symptomatic improvement in 70%
(10/14). Of these 10 patients, 9 were ipsilateral CEA and 1
was contralateral. Nine reported immediate improvement
and 8 reported complete resolution of symptoms. Of the 4
patients with no improvement of tinnitus following CEA, 1
had bilateral severe stenosis without improvement after
bilateral endarterectomy.
Patient 6. In 2004, Hartung et al4 reported 1 patient
Table I. Summary of reports involving treatment for pulsa
First author Louwrens 1988 Carlin 1997 Emery 1998
n 1 2 1
Ipsilateral CEA 1 1 0
Contralateral CEA 0 0 0
Bilateral CEA 0 0 0
Ligation 0 1 0
Stent 0 0 1
Symptom relief 1 2 1
Immediate relief NR 1 1
n, Number of patients; CEA, carotid endarterectomy; NR, not reported.
Table II. Demographic summary
70 years (53-80)
Average age
Male 15 (71%)
Female 6 (29%)
Side of operation
Right 10 (42%)
Left 14 (58%)with a combined extracranial ipsilateral CEA and intrape-trous stenting for tandem lesion. Immediate and complete
symptom resolution was reported.
RESULTS
Including our report, 21 total patients were treated for
pulsatile tinnitus. The commonest intervention was ipsilat-
eral CEA, accounting for 13 of 22 interventions overall,
with 12 of 13 (92%) experiencing symptomatic relief. Bi-
lateral tinnitus was present in 3 patients, but only our
patient underwent asynchronous bilateral CEA with com-
plete resolution of symptoms. Two patients underwent
bilateral CEA for unilateral tinnitus only. Other beneficial
interventions were contralateral CEA (2 of 3), ligation (1),
and stenting (2). Proximal lesions were amenable to CEA,
whereas distal lesions were treated by ligation or stenting.
Of 16 patients treated with ipsilateral or contralateral inter-
vention for unilateral tinnitus, 12 had 80-99% stenosis on
the side of intervention and 4 had 50-79% stenosis. All 4 of
the latter group experienced relief of symptoms. Of the 2
patients with bilateral tinnitus treated unilaterally, both had
80-99% stenosis on the side of intervention. Of the 2
patients with unilateral tinnitus treated with bilateral CEA,
1 had 80-99% stenosis bilaterally and the other had 80-99%
stenosis on the side of tinnitus and 50-79% stenosis on the
opposite side. Of these 2 patients, the latter experienced
relief of symptoms. Percent stenosis was outside the nor-
mally indicated range for CEA in at least 4 patients who
agreed to accept surgical risk because of disabling tinnitus.
Including all techniques, 68% (15 of 22) achieved complete
resolution of tinnitus. Timing of symptomatic improve-
ment was reported in 19 of 22 interventions, and 17 (89%)
were noted to be immediate.
DISCUSSION
Dr Fortune defines tinnitus as any abnormal noise
perceived by patients when no external acoustic stimulus
exists. Approximately 35 million Americans are afflicted,
and nearly 10million have disabling tinnitus.10 Roughly 7%
of the population visit doctors with tinnitus complaints.6
ACAD should be suspected as the etiology of pulsatile
tinnitus in patients older than 50 years of age and when
atherosclerotic risk factors are present.11 Importantly, in a
small number of patients with ACAD, pulsatile tinnitus
tinnitus
an 1999 Kirkby-Bott 2004 Hartung 2004 Singh 2008 Total
1 14 1 1 21
0 10 1 0 13
1 2 0 0 3
0 2 0 1 3
0 0 0 0 1
0 0 1 0 2
1 8 1 1 15
NR 9 1 0 12tile
Normmay be the presenting symptom.
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tinnitus. In a series of 145 patients with pulsatile tinnitus,
the most commonly identified causes were benign intracra-
nial hypertension syndrome (n 56), ACAD (n 24), and
glomus tumor (n  17).12 Other causes are listed in Table
III.
Awareness of ACAD as a cause of pulsatile tinnitus and
possible treatments are important. We have found: (1) a
male preponderance exists; (2) ipsilateral CEA for tinnitus
is 92% effective; (3) proximal lesions lend themselves to
Table III. Differential diagnosis of pulsatile tinnitus1,12
Vascular
Arterial
AV malformations, intracranial or extracranial
Intracranial AV fistula and aneurysm
ACAD, subclavian artery disease
Fibromuscular dysplasia of carotid artery
Internal carotid artery dissection
External carotid artery stenosis
Occlusion of the contralateral CCA
Brachiocephalic artery stenosis
Persistent stapedial artery
Aberrant artery in the stria vascularis
Vascular compression of the 8th cranial nerve
Increased cardiac output (anemia, pregnancy, thyrotoxicosis)
Aortic murmurs
Paget’s disease
Migraine
Hypertension
Venous
Jugular bulb anomalies
Abnormal condylar and mastoid emissary veins
Cerebral venous sinus thrombosis
Non-Vascular
Increase intracranial pressure (pseudotumor cerebri)
Vascular neoplasms of the skull base and temporal bone
Palatal, tensor tympani, and stapedial muscle myoclonus
Abnormally patent eustachian tube
Cholesterol granuloma of the middle ear
Paget’s disease
Cavernous hemangioma
Histiocytosis X
Otosclerosis
AV, Arteriovenous fistula; ACAD, atherosclerotic carotid artery disease;
CCA, common carotid artery.CEA whereas distal lesions have been treated by stenting;(4) overall 68% benefit from intervention; and (5) 89% can
expect immediate relief. We also report that bilateral CEA
was effective in the management of bilateral tinnitus. For
that subset of patients with confirmed ACAD-induced
tinnitus, the literature and our experience support the
inclusion of CEA as a management option. Whether pulsa-
tile tinnitus itself is an indication for CEA is a question that
deserves further attention.13 Moreover, several patients
with debilitating tinnitus experienced symptomatic relief
after carotid intervention, despite only a 50-79% stenosis.
Certainly, CEA should be discussed as an option for these
patients.
REFERENCES
1. Sismanis A. Pulsatile tinnitus: a 15-year experience. Am J Otol 1998;
19:472-7.
2. Emery DJ, Ferguson RD, Williams JS. Pulsatile tinnitus cured by
angioplasty and stenting of petrous carotid artery stenosis. Arch Oto-
laryngol Head Neck Surg 1998;124:460-1.
3. Carlin RE, McGraw DJ, Anderson CB. Objective tinnitus resulting
from internal carotid artery stenosis. J Vasc Surg 1997;25:581-3.
4. Hartung O, Alimi YS, Juhan C. Tinnitus resulting from tandem lesions
of the internal carotid artery: combined extracranial endarterectomy and
intrapetrous primary stenting. J Vasc Surg 2004;39:679-81.
5. Louwrens HD, Botha J, van der Merwe DM. Subjective pulsatile
tinnitus cured by carotid endarterectomy. A case report. S Afr Med J
1989;75:496-7.
6. Norman LK, West PD, Perry PM. Unilateral pulsatile tinnitus relieved
by contralateral carotid endarterectomy. J R Soc Med 1999;92:406-7.
7. [No authors listed] Endarterectomy for asymptomatic carotid artery
stenosis. Executive Committee for the Asymptomatic Carotid Athero-
sclerosis Study (ACAS). JAMA 1995;273:1421-8.
8. Poorten. Ein fall von objectiv wahrnehmbare, orhgerauschen. Berlin:
Jahrgang, 1878.
9. Kirkby-Bott J, Gibbs HH. Carotid endarterectomy relieves pulsatile
tinnitus associated with severe ipsilateral carotid stenosis. Eur J Vasc
Endovasc Surg 2004;27:651-3.
10. FortuneDS,Haynes DS,Hall JW 3rd. Tinnitus. Current evaluation and
management. Med Clin North Am 1999;83:153-62.
11. Sismanis A, Stamm MA, Sobel M. Objective tinnitus in patients with
atherosclerotic carotid disease. Am J Otol 1994;15:404-7.
12. Waldvogel D, Mattle HP, Sturzenegger M, Schroth G. Pulsatile tinni-
tus – a review of 84 patients. J Neurol 1998;245:137-42.
13. Morris PJ. Carotid artery. In: Oxford Textbook of Surgery, vol 1.
Oxford Medical Publications 1994;7:8:1:402.Submitted Dec 18, 2008; accepted Feb 12, 2009.
